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synthetic Brake Linings 


N an effort to overcome the disadvantages of having a 

limited supply of asbestos, Germany is making auto- 
mobile brake lining from a mixture of synthetic rubber 
bonded with tiny aluminium fibres. The rubber is high- 
temperature -resistant Buna, and the aluminium 
reinforcement is in the form of tiny wires only 0.03 mm. 
in diameter. 

The first experiments to make Germany independent 
of asbestos iinings led to all-metal shoes, but the Buna- 
and-aluminium combination provides equal braking 
efficiency without the severe wear encountered by 
steel-on-steel. 

According to the American Consul at Frankfurt-am- 
Main, this brake lining is also being used, with certain 
modifications, on railway equipment. 

The foregoing note, which was recently published in 
Aluminium News Letter, is of considerable interest to 
the plastics industry, which already supplies much raw 
material in the form of phenolic and urea resins as 
binders in the manufacture of brake linings. 

In the modern lining, asbestos in the form of a woven 
fabric plays the part of a non-burning skeleton of a 
friction-providing structure. Furthermore, the fabric is 
generally composed of asbestos, cotton and brass or zinc 
alloy wires, the latter to strengthen the yarn and to 
increase resistance against compression. Presumably 
also the metal wires help to disperse some of the heat 
created during braking. 

The woven fabric is never used alone, but is treated 
with an impregnating material 
or binder, which may consist of 


available, it can theoretically be made into a lining 
without other assistance. The heat resistance is, how- 
ever, probably a relative term, and the aluminium wire 
may help somewhat to strengthen the structure, 
although this is difficult to believe and also probably 
aids in dispersing heat. 

As for asbestos, it is a fine heat-resistant material, but 
that is almost all one can say for it. Structurally it is 
very weak, and we need shed no tears if it disappears 
from brake linings. 


Specific Gravity 


T seems absurd, almost insulting, to remind the 

world, especially the part that is, or should be, 
working on scientific lines, that it should keep one eye 
open on the specific gravity of its constructional 
materials. This applies especially to the mass-producing 
plastics industry. Specific gravity is such a well-known 
physical property, taught at school to every child, that 
we are apt to forget all about it—to our cost. 

Plastic moulders have often been forced to cheese- 
pare. In the bad old days (we mean before the 
outbreak of this war), when price-cutting was still 
rampant, the methods of saving costs were sometimes 
curious, to say the least. We wonder how many 
moulders, say, of cellulose acetate took the trouble to 
find out if all cellulose acetates were exactly of the 
same specific gravity. There is, in fact, a slight varia- 
tion and, other things being equal, the choice of the 

lower specific gravity material 
can save about 5 to 7 per cent. 





drying oils, resins (generally 
synthetic thermo-setting, for 
obvious reasons), bitumens or 
rubber compounds or mixtures 
of several of those named. Editorial 
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have vet seen is one by the Dow 
Chemical Co., of Michigan, 
that appeared last year in the 
U.S.A. It gives us considerable 
pleasure in reproducing it over- 
page and to note that this 
company, which is famous. 
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Left to right: S.G. 1.60, 200 units; S.G. 1.32, 243 units; 
S.G. 1.21, 264 units; S.G. 1.14, 269 units; and Styron, 
S.G. 1.06, 302 units. 


throughout the world as manufacturers of many com- 
plicated chemicals, in addition to plastics, and whose 
works are full of brilliant chemists, can still keep its 
feet on the soil and remind us of simple facts. 

We see in this picture a series of plastic bottle caps 
superimposed in divisions corresponding to definite 
specific gravities. 

Now we all know that if we are manufacturing bottle 
caps out of a plastic with a specific gravity of 1.60 
and produce 200 caps from a pound of it, it is a very 
simple matter to work out the number of caps we can 
make, theoretically, at any rate, from a pound of 
another plastic with a specific gravity of 1.06, namely, 
= x 200 = 302. But it is quite another thing to 
remember to do this always and as a matter of course. 
No doubt this is an extreme case, but the demonstration 
of more than a 50 per cent. increase in output is very 
well made. And while it may not represent a 50 per 
cent. profit, it may easily prove a case of substitution 
of a better and more costly material with no increase 
in cost to the customer. 

Even greater emphasis is put on this ‘“‘curve’’ by 
the, to us, new information that polythene, the most 
recent British-made polymer, has a specific gravity of 
about 0.93. Unless we are mistaken, this is the lightest 
plastic made. To the ‘“‘curve’’ we can now add 
polythene S.G. 0.93, 345 units; that is an increase of 
about 14 per cent. output over polystyrene. 

We know, of course, that all ‘‘ this comes out in the 
wash ’’ and the moulder discovers the increased output 
if he changes to a lower specific gravity during mould- 
ing. But it is a very different thing to draft out the 
scheme deliberately with the knowledge beforehand. 
We assure our readers that we relate no fictitious joke 
when we point to one moulder who, on changing 
plastics, gleefully rubbed his hands for many a day 
thinking that his supplier was giving him overweight. 


[Readers will have noted a slight typographical error 
in the Dow Chemical advertisement. The number 
of units for Plastic D, $.G.1.14, should be 280 and 
not 269. | 
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Moulded Radio Cabinets 


S we have often pointed out in this journal, the 

radio industry is of enormous potential value to 
plastics producers. The vicissitudes of the moulded 
cabinet section of it in the past are too well known to 
dwell upon, so that it is all the more interesting to find a 
comforting note regarding this production in a recent 
issue of the Wireless and Electrical Trader. This 
journal mentions that three new and excellent designs 
are on the market, the Philips 206A, the Pilot Major 
Maestro and the Marconi 911. The design of the last- 
named is especially attractive. The writer comments 
as follows: ‘‘Some 10 years ago designers in the radio 
industry introduced a major change in cabinet design 
with the introduction of an all-moulded bakelite 
cabinet, and immediately found they had a double 
selling job to do. For they discovered that they had 
to overcome the prejudice of the trader and the pur- 
chaser, and therefore set out to sell the idea of a 
moulded cabinet, in addition to selling the set itself. 

‘“With what success, the steady increase in popu- 
larity of these moulded cabinet sets amply demonstrates. 

“It was a courageous step to take this untried 
material, with its consequent high tooling costs, in the 
first instance, even though the material was so logically 
suited to production problems that it could not be 
overlooked, but the results have amply proved the 
original theory and fulfilled all expectations. 

‘“Many were afraid of breakages, general opinion in 
the early days being that they were too fragile and that 
they would easily warp and scratch and were definitely 
in the novelty category and therefore undependable. 
The manufacturers, however, had duly investigated all 
these first objections and satisfied themselves of the 
reliability to be expected. Time has proved the 
durability of cabinet mouldings, their excellent qualities 
of heat-resistance, freedom from warping and lasting 
appearance. 

“Several manufacturing advantages were apparent 
with phenolic plastic moulded cabinets, not the least of 
which is that a completely finished cabinet is produced 
direct from the mould, a high-grade polish and lustre 
is directly obtained, eliminating costly hand finishing, 
and inserts could be moulded into the cabinet, facilita- 
ting the fitting of the interior. Interchangeability is 
also a valuable feature, while several colours may be 
obtained from the same mould. 

“Plastic moulded parts for radio sets have been in 
use for a much longer period and have proved their 
efficiency in many aspects, particularly in the properties 
of self-insulation and their high resistance to heat and 
arcing. Millions of control knobs, valve bases, dials 
and dozens of other components make the modern 
radio set what it is to-day, thanks in large measure to 
the outstanding versatility and reliability of this 
moulded structural material. 

“The trade generally may look forward with 
confidence to further progress with the use of these 
materials in future radio cabinet design. Time will see 
even larger, more ambitious, more elaborately designed 
cabinets appear on the market, an advancing trend only 
possible with one-piece moulding to any intricacies of 
design. 

“The colour possibilities of plastic mouldings have 
even now hardly been considered with any degree of 
seriousness by radio manufacturers, and in this field 
alone there are many new developments to be 
expected.” 
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Plastics 


BLAST TESTS ON GLASS 


In our December issue, under the title of ‘* Thermo- 
Plastics under Vacuum,” we gave details of a new 
apparatus, an important part of which was fabricated 
from transparent cellulose acetate sheet, for observing 
certain ‘‘shatter’’ experiments under vacuum. The 
following notes received from Herts Pharmaceu- 
ticals, Ltd., relate to the experiments themselves, 
which are of considerable interest since they deal 
with the protection afforded to glass by the application 
of films, etc., mainly composed of plastic materials. 


BSERVATIONS of premises which have suffered 

from enemy action do not offer a true picture of the 
effectiveness of the various methods of treating glass to 
render it shatterproof, as many factors, such as the 
distance of the window from the explosion, the thickness 
and area of the glass, the directive influence of surround- 
ing premises in the path of the blast, and so on, cannot 
be correlated with accuracy. 

To obtain precise information on this important 
subject, an apparatus was devised in our laboratories 
whereby sheet glass could be subjected to the same 
degree of blast from test to test and the fracture and 
breakage of the glass followed closely. 

The apparatus consists of a Celastoid vacuum 
chamber connected through a gate valve to a reserve 
vacuum chamber which, in turn, is connected to a 
vacuum pump (Fig. 1). The diameter of the open base 
of the Celastoid chamber is 21} ins.; the glass under 
test forms the base plate closing the mouth of the 
Celastoid jar; 24-oz. window glass, 22 ins. square, was 
used throughout the tests. As the same vacuum of 
20 ins. mercury was used in every case, the only 
difference from test to test lay in the method with which 
the glass was treated to render it shatterproof. 

The working of the apparatus is easily and quickly 
described. The glass sheet treated with anti-shatter 
material is placed so as to close the mouth of the vacuum 
chamber. With the gate valve closed, air is pumped 
out of the reserve vacuum chamber until a negative pres- 
sure of 20 ins. mercury is attained. The gate valve is 
then opened quickly, sudden partial vacuum is formed 


Fig. 1—Apparatus used in conducting tests. 


in the transparent bell jar, and the glass breaks under 
the sudden strain to which it is subjected. 

The value of the anti-shatter properties of the material 
with which the glass has been treated may be assessed 
by the number and velocity of the flying fragments. 
Obviously, the fewer fragments which leave the broken 
sheet, the greater is the effectiveness of the treatment. 

So that the cleavage of the glass and the dispersal of 
the fragments could be followed, a super-speed ciné 
camera was used to record the action at the rate of 
2,000 exposures a second. When projected at the rate 
of 16 exposures a second the movement is ‘‘ slowed 
down’’ 125 times. 

The tests were divided into two groups. Ip the first 
group the glass was placed horizontally (Fig. 1), 
whereas in the second the vacuum chamber was 
so arranged that the glass was in a vertical plane. 
Although the second test is of a much more stringent 
nature, the results obtained in each series corresponded 
with each other, test for test. 

The following classes of materials were subjected to 
test : — 

Textile netting. 

Proprietary anti-shatter lacquers. 
Viscose film. 

Viscose self-adhesive tape. 
Self-adhesive cloth tape. 
Lassolastic* self-adhesive tape. 
Brown paper. 


No attempt was made to test the window-bracing 
devices commonly seen in use, first, because the 
apparatus does not lend itself to testing such devices, 
and, secondly, because the consensus of opinion is that 
appliances of this nature leave much to be desired. 


Textile Netting 


This material was of the Nottingham lace pattern 
with a i%-in. mesh. The result obtained when the glass 
was broken in the horizontal plane was very good— 
although the glass fractured into innumerable pieces it 
held together as a single mat—no fragments flew. 
When subjected to the more stringent vertical test the 





*Made on a basis of Pliofilm rubber hydrochloride. 


Fig. 2.—Proprietary anti-shatter lacquer. 
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Fig. 3.—Viscose film all over glass, applied with 
acacia and glycerine glue. 


Fig. 8.—2-in. viscose tapes arranged vertically and 
horizontally as in Fig. 10. 


Fig. 6.—Parallel strips, 2-in. viscose tape, 4 ins. apart. Fig. 10.—Lassolastic self-adhesive tape. 2-in. strips, 
arranged vertically and horizontally. 
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result was not as satisfactory, as a considerable number 
of flying fragments were noted. A very high degree of 
protection is, however, afforded by textile netting used 
in conjunction with a suitable adhesive. The acacia 
and glycerine glue referred to in the pamphlet issued by 
the Ministry of Home Security was used. 


Proprietary Anti-shatter Lacquer 

The effectiveness of the lacquers examined was high 
when they were freshly applied. When subjected to 
blast the whole of the glass held together in one piece, 
as shown in Fig. 2. The useful life of such lacquers 
is short. Each of the lacquers which was examined 
was useless in less than three months after application 
to the glass. 


Viscose Film 


The grade of viscose (cellulose hydroxide) used was 
60’s; that is, it had a weight of 60 grams per sq. metre. 
It was found to be an effective anti-shatter medium 
when applied with acacia and glycerine glue (Fig. 3). 
As viscose is plasticized with glycerine, it is essential 
that a coat of good sealer varnish be applied to protect 
it against moisture. 


Self-adhesive Tapes 
These are usually applied too sparingly, according to 
the artistic sense of the user, rather than in sufficient 
proportions for a reasonable degree of safety. To 
determine the minimum amount of adhesive tape 
required, sheets of glass were treated in the following 
manner and subjected to test : — 
1. Two diagonals of 2-in. viscose tape (Fig. 4). 
2. Union Jack pattern in 2-in. viscose tape 
(Fig. 5). 
3. Parallel strips of 2-in. viscose tape, 6 ins. 
apart. 
. Parallel strips of 2-in. viscose tape, 4 ins. 
apart (Fig. 6). 
5. Parallel strips of 2-in. viscose tape, 3 ins. 
apart. 
6. Parallel strips of 2-in. viscose tape, 2 ins. 
apart (Fig. 7). 
7. Ten strips of 2-in. viscose tape arranged 
vertically and horizontally (Fig. 8). 


The diagonal and Union Jack arrangements offer 


little resistance against flying fragments. The glass 
held where covered by adhesive tape, but the uncovered 
interstices shattered into innumerable dagger-like pieces. 
In the case of the sheets of glass treated with parallel 
strips of viscose tape 6 ins. and 4 ins. apart respectively, 
there was insufficient coverage of glass commensurate 
i with safety. As one would expect, the closer together 
are the strips the higher is the degree of protection 
against flying fragments. When 50 per cent. of the 
glass was covered the proportion of the flying fragments 
was in the neighbourhood of 2 per cent. of the total 
area of the glass. 


Lassolastic Self-adhesive Tape and Self-adhesive 
Cloth Tape 
These were tested along similar lines. The results 
confirmed that 50 per cent. of the glass should be 
covered with adhesive material for reasonable 
protection. 


Brown Paper 


Recently brown paper has fallen into disrepute as an 
anti-shatter material. If, however, the paper is stout 


enough and is applied generously a fair measure of 
protection is attained—it is, however, inferior to other 
anti-shatter media. 

All the materials subjected to test served some useful 
purpose in so far as even though they did not hold the 
glass together in one piece, the velocity of the fragments 
was in every case considerably reduced, and in many 
instances the number of fragments was so far minimized 
as to be negligible. 

It is impracticable to state specifically which method 
of treatment is the best; in fact, each material has 
advantages which render it more suitable in some cases 
than in others. If it is essential that a very high 
proportion of light should be transmitted through the 
treated glass, a transparent self-adhesive tape 
immediately suggests itself. Where a partial black-out 
is immaterial, a self-adhesive cloth tape is to be 
preferred. 

The following are the more important factors to be 
taken into account in considering the most suitable 
method of treatment. 


Self-adhesive Cloth Tape 


Offers excellent protection ... Blocks out some light. 


Transparent Tapes 


Negligible loss of light. 
Little distortion. 


Very good protection ... 


Textile Netting 


Occludes less light than 
cloth, but more than 
transparent tapes. 
Impedes vision. 


Good protection 


Viscose Film 
Good protection Difficult to apply. 
Anti-shatter Lacquers 


Estimated useful life— 
three months. 


Very good when fresh 


Whichever method of treatment is followed, for 
reasonable protection it is essential that the coverage of 
the glass exceeds 50 per cent., as below this figure a 
dangerously high proportion of the glass flies. 

The above remarks on self-adhesive tapes apply in 
general to all such products, but in particular to the 
tapes made by Herts Pharmaceuticals, Ltd., Welwyn 
Garden City, in whose laboratories these tests were 
carried out. 








NEW FILLER FOR PLASTICS 


The search for new types of plastic in America has 
resulted in the use of cottonseed hulls, a very cheap by-pro- 
duct of the cottonseed oil mills. In a paper read before the 
American Society of Mechanical Engineers, Professor R. W. 
Morton has described some of the new applications. 

The plastic compound contains 60 per cent. of cotton 
hulls when used for regular plastic, 85 per cent. when used 
for tile, and 95 per cent. when used for wallboard. The 
relatively large quantity of hull filler used greatly reduces 
the amount of chemical binder necessary, and this fact 
should materially reduce the cost of production of the fin- 
ished plastic. The plastic is of the thermo-setting type. 
Products are formed at a pressure of 3,000 Ib. per sq. in. 
and a temperature of 310 degrees F. in 14 mins. and possess 
hard polished surfaces. 
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Plastics for Domestic Use 


By P. GRODZINSKI 


HE replacement of metals by plastics has, of course, 

been taking place in Germany for some years at a 
steadily increasing rate. So have they in this country, 
although by no means at a rate commensurate with 
many desires. 

It will be a long time before we know whether the 
pressing into use of plastics instead of metals in Germany 
has in later days been carried out regardless of suit- 
ability or not. If German ingenuity and mastership of 
technique is still what it was, then we may be sure that 
the whole problem has been thoroughly examined. 

The following notes taken from German sources 
show that the advantages and disadvantages of plastics 
are carefully weighed in the balance. 

The field of sanitary and other installations described 
here comprise units which are subjected to a very rough 
handling and have to stand sometimes more strain and 
wear than is commonly anticipated. When applying 
plastics for these purposes the shape hitherto applied 
for metallic or wooden articles cannot be just trans- 
formed. It is necessary to find out a suitable design 
which will suit best the applied production, as well as 
the following use. The idea behind this has been made 
known to German engineers as ‘‘ werkstoffgerechtes 
Gestalten,’’ the meaning of this being ‘‘ a design based 
on a full understanding of the material properties.”’ 
When following such a rule by a better adaptation in the 
design of an article, valuable results may be obtained, as 
shown on several examples in the following; in addition, 
improvements in the basic composition, such as resins 
and in particular fillers, form a valuable part of the 
ultimate success. 

Fig. 1 shows the handle for a radiator valve, broken 
diagonally through the square hole. If one examines 
the cross-section, this can easily be anticipated, as the 
head of the fixing screw presses exactly on the restricted 


Fig. 1.—Broken radiator 
valve of plastics. 


(Left) Incorrect design. 


(Right) Correct design, 
fitted with metal insert. 


place which has to transmit the whole torque exerted by 
the hand on the rim of the handle. In the improved 
design, which has a round metal-insert with a square 
hole, this risk is avoided. 

Finger plates and door handles of plastics have been 
several years on the market in England, but the com- 
bination of door handle and finger plate represents 
a typical Continental design. The advantages of using 


Notes on German Experiences 


these components with plastic coverings or entirely of 
plastics are: uniform appearance, no need for polishing, 
in particular on board ship, and comfortable feeling 
in summer and winter. When these components came 


Fig. 2.—Broken finger- 
plate. 


(Left, bottom) Incorrect 
design, and (right) 
correct design. 


at first on the market, difficulties were experienced with 
incorrect designs. Either the finger plate (Fig. 2) 
cracked near the keyhole, or the plastic cover of the 
handle broke near the bend (arrow). The breaking 
of the finger plate can be avoided by a better support 
as shown, at least by strengthening ribs near the key 
and the fixing holes. The cracking of the plastic cover 
could be prevented by properly knurling the metal 
inserts and by a thicker cover, as shown in Fig. 3, in 


Fig. 3.—Cross section of 
door handle fitted with 
metal insert. 


which case the metal insert is composed of two pieces, a 
bent iron and a brass tube. A far better idea is to use a 
bent iron handle, preferably of malleable cast iron 
integral with the square end, only the handle portion 
being covered with a thick layer of plastic. 

Electrical household installations are already almost 
entirely of plastics, showing that the electrical industry 
fully understands the advantage of these materials and 
how to use them. In spite of this some types of 
connectors and plugs which are on the market are made 
from the poorest mixings, combined with incorrect 
design (too small wall thickness). 


The Plastic Gas Cock 


Most of the house installations come either in contact 
with water or gases, and here seem to lie great possi- 
bilities for the replacement of metals by plastics. 
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The usual gas cocks, and also those for fluids, use 
metallic friction surfaces for sealing. As these surfaces 
need always a lubricant to operate satisfactorily, plastic 
surfaces may eventually prove of advantage, as lower 





Fig. 4.—Normal design of all-metal gas cock. 


friction is present and no metallic corrosion, caused by a 
chemical interaction between lubricant and metal, takes 
place. 


Plastic Parts for Gas Cocks 


Fig. 4 shows the usual design of a one-way cock for 
gas according to German Standards. The body of brass 
with strong hexagons on its ends is equipped with a 
conical plug, the smaller end is threaded and the plug 
tightened by a washer and nut. During assembly the 
cocks are stressed by both handling tools and torque. 
This was the reason for not adopting a plastic body for 
a new design and only the friction part of the plug was 
made of plastics. A square head was found to be too 
weak when made of plastics; a suitable metal insert 
(Fig. 5) was therefore selected. The smaller end has 
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Fig. 5—Design for gas cock with plastic plug and 
cast-iron body. 

(a) Body of malleable cast iron. (b) Plug of plastic material 

(phenolic resin with graphite or asbestos filler). (c) Metal 


square head insert (malleable cast iron). (d, e) Pressure and 
threaded rings of cast iron. 


been avoided, as a breaking of the plastic body could 
perhaps prove dangerous (particularly in the case of gas 
cocks). Therefore the cock body was provided with a 
closed end and a thread on the upper part; 
thus all parts of the plug are stressed in compression. 
The plug is retained in the body by means of a screwed 
ring and a pressure ring; similar cocks in all-metal 
design have already proved to be satisfactory. 


Plastics 

















Fig. 6.--Testing device for the sealing capacity of cocks. 


(a) Cock to be tested. (b) Gasket. (c) Sealing plug. (d) Rubber 

hose. (e) Measuring flask (contents | litre = 0.22 gallon). 

(f) Rubber ball or air pump. (g) Scale. (h) Measuring tube. 
(i) Head. 
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Fig. 7—Apparatus for the testing of the sealing power 
of operated cocks. 








(a) Compressed air inlet. (b) Cock to betested. (c) Sealing plug. 

(d) Gasket. (e) Water tank. (f) Cord. (g) Cord-driven pulley. 

(h) Upper bearing for pulley shaft. (i) Bearing for oscillating slide. 
(k) Slide, driven by a crank. 


The cocks with plastic plug have been subjected to 
tests which were carried out for ascertaining the 
following points : — 

(a) Sealing between body and plug. 

(b) Sealing of the gas passage. 

(c) Easy movability, even after longer use. 

(d) Adjustability. 


Results of Sealing Tests 

The sealing power was determined by means of a 
special device (Fig. 6) recommended by the German 
Association of gas and water experts. It allows the 
determination of the smallest of gas and air escapes 
which is indicated by a pressure reduction in the closed 
gas and air chamber. Another device was evolved in 
which the cock to be tested was subjected to a continual 
operation. A reciprocating movement caused by a 
crank drive was converted into an oscillating movement 
of the plug (Fig. 7). Up to 10,000 openings and closings 
per hour or more could be made, so that in a relatively 
short time a true picture of the behaviour of the cock 
could be obtained. The driving cord serves simul- 
taneously as a simple friction device to prevent 
overloading. The cock was submerged into a water 
tank and on one side compressed air was conducted, 
whereas the other side was sealed. Thus any escaping 
air could be observed; this fact is not mentioned in the 
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original report and no observations with regard to 
leaky cocks are reported. It is only mentioned that the 
water bath was used to observe the generated friction 
heat. 

The plastic plugs were tested in some cases up to 
several hundred thousand operations; they consisted of 
phenol-resin with graphite, wood flour or abestos meal 
as fillers. In all cases a considerable improvement with 
regard to friction could be observed. With all-metal 
cocks the temperature rose in the water bath after a 
few hours of operation by 20 to 30 degrees C., whereas 
the plastic plugs under the same conditions caused only 
a temperature rise of 1 to 3 degrees. 

The differences between the three different fillers with 
regard to friction heat were insignificant, but the plugs 
with graphite as a filler proved to be somewhat better 
than the others. According to the published results 
wood flour fillers should be excluded on principle to 
avoid the swelling effect in the presence of moist 
atmosphere or fluids. The metal of the body is of 
subordinate influence; eventually malleable cast iron 
protected by a phosphate layer or light metals could be 
utilized. 

In contrast to metal cocks which cannot be operated 
without lubricant (only a few hundred operations are 
possible), plastic plugs can be used without lubricant. 
As a matter of fact they could be used for ten thousand 


Fig. 8.—Suggestion for tube consisting of a thin metal core 
and a cover of thermo-setting plastic. 


operations in the dry state without the risk of seizing; 
the wear is, however, relatively large. In order to 
reduce the wear it is recommended to use a somewhat 
steeper cone. The lubricants or greases to be applied 
have to be specially tested and no special recommenda- 
tions are given. It may be further observed that these 
tests refer only to the use of plastics for gas cocks, as 


Fig. 9—Comparison between a valve handle of porcelain and 
one of an unsuitable plastic after a prolonged period of use. 
The corrosion is caused by soap solution. 
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no fluids such as water, beer, etc., were included in 
the test. 

A suggestion for piping which is still not widely used 
in practice, but which may prove of advantage in 
several respects, is to cover a very thin copper tube 
(0.2 mm. wall thickness) with a continuous layer of 
plastic, preferably phenol resin; the whole tube could 
eventually be produced by the well-known extrusion 


Fig. 10.—Douche 
of urea resin. 


process for thermo-setting plastics. This tube needs 
special fittings (shown in Fig. 8) for connecting 
purposes. Just the reverse idea is to use connectors of 
phenol resins for special metal tubes or tubes of other 
materials, such as glass or porcelain. A _ special 
advantage of these fittings would be the use of rubber 
as sealing and vibration damping inserts. 


Miscellaneous Sanitary Equipment 

As nearly all such components have to come into 
contact with water, sometimes with acid and alkali 
contents, special care has to be applied in the 
selection of suitable materials. That even soap can 
attack plastics in the course of long use is shown by 
Fig. 9, which shows in comparison a valve handle for 
a water basin of porcelain. The plastic valve suffered 
considerably under the attack and this is a warning not 
to produce articles, hitherto made of porcelain, from 
totally unsuitable plastics. For these components, in 
any case, urea resins should be preferred as the swelling 
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Fig. 11.—Float and valve of cellulose acetate or 
celluloid in lavatory tank. 


under the influence of water is nearly zero. As 
a quite useful example, Fig. 10 shcws a douche made 
of this material. The balls and valves in lavatory tanks 
and small warm-water supply tanks can be made of 
celluloid or cellulose-acetate, as shown in Fig. 11, 
to avoid the use of brass. These components can be 
even cheaper than the metal parts and are not so 
affected by corrosion. 
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It is pleasant to turn one’s mind from war to the care 
of babies, and also to the fact that transparent plastics 
are playing an important part in an 

Plastics in _— entirely new field. In the Marinette 
the Nursery General Hospital, Marinette, Wis- 


consin, the nursery is equipped with 
basinettes of a new design. Sheets of clear transparent 
Fibestos, Monsanto cellulose acetate, form the four 
sides, allowing full vision to the nurse from every angle 





























of the room. As a result, the sides can be made higher 
without impairing visibility, helping to protect the 
infants from draughts and contagion. The lightweight 
transparent plastic is joined to a chromium-plated 
tubular frame, making the assembly sparkling in 
appearance and easy to keep clean. 


The dearth of wood has become so marked that the 
Timber Controller is considering the rationing of it for 
the manufacture of women’s shoe 
heels. Mr. Bernard Oswell, President 
of the British Quality Shoe Associa- 
tion, Ltd., has told a reporter of the 
Star that some 50,000 tons of wood are made into high 
heels in this country every year, and that the Associa- 
tion is trying to find some substitute for wood, such as 
plastics. What a wonderful market this would be for 
our industry after the war, if only we could succeed in 
making a suitable heel. But it is not so simple a matter 
as would seem at first sight. The chief problem lies 
not in the moulding, but in the désign of the heel, so 
that it can be attached firmly to the shoe itself. 

Nearly all the research work carried out so far has 
been done in the United States, where heels of trans- 
parent methyl] methacrylate resin for the luxury evening 
shoe, heels of cast phenolic resin, and heels moulded 
from special phenolic resin powders have all appeared 
on the market. The latter type, both from the cost and 
durability angles, is obviously the one that shows 
greatest chance of application on a fairly large scale. 
The Pearson Heel Manufacturing Co., of St. Louis, 
U.S.A., has patented a heel moulded of a special 
phenolic resin, one of the Textolite G.E.C. range. 
Attachment to the shoe is carried out with the standard 
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Problem 









Plastics » 


Ideas— 
By the EDITOR 


machinery by the adoption of a honeycomb structure, 
so that nails are easily guided into the holes and 
squarely imbedded therein. 

It is claimed that the new heel will not split or crack, 
and is presumably moulded from a shock-resisting resin 
powder of the fabric-filled type. While we presume 
such a heel is initially slightly more expensive than the 
wooden type, some total saving is made in the avoid- 
ance of the necessity for providing a leather or lacquer 
cover. 


Of course, I can scarcely say that the following idea 
is helping us defeat the enemy in the field, but it 
probably helps to make life more 

She Shall interesting for our womenfolk. This 
Have Jewels idea for new display stands in plastics 
(the one on the left is of casein, and 

the one on the right is of black laminated) was given to 






















me by Mr. Walter Augenfeld, an industrial art designer. 
The method of attaching the diamond brooch by its pin 
to the plastic sheet is ingenious, as will be seen from the 
drawing. The pin is inserted into the slot of the thread, 
the screw being tightened up from behind. 


Method of fastening 
brooch to plastic 
sheet. 
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Plastics in the Machine Shop 


BY HAYDN K. WOOD 


T is no exaggeration to say that engineers are now 

becoming very favourably impressed with the claims 
of plastics for applications where formerly metal was 
used exclusively. It is realized that for certain highly 
specialized purposes where metals suffer from certain 
inherent defects plastics can often be relied upon to 
give a better performance. The classic and most 
impressive example is the use of laminated bearings for 
steel rolling mills instead of those formerly made of 
phosphor bronze. Experience over several years has 
now convinced many mill managements that the plastic 
bearing, although initially more expensive, is, in the 
long run, more economical. Not only is the plastic 
material able in many cases to ensure a superior 
mechanical performance, but the actual time and labour 
saved in the fabrication of plastic parts can be con- 
siderable. An instance of this is shown by the use of 
cams shaped of laminated board instead of steel for 
automatic screw machines. These new-type cams are 
now being made in less than one-sixth the time taken 
for steel. A set of three cams from laminated sheet 
blanks can be produced by means of a bandsaw and 
sander or file in 30 minutes, whereas three to four hours 
are necessary if steel is used. Moreover, these plastic 
cams are good for runs of 100,000 pieces or more, 
depending on the type of piece and pressure. 

In a time of national emergency, such as the present, 
the time and skill saved in machining by the use of 
plastic material can be quite appreciable, and the 
economy thus practised may be reflected in an increased 
production of vital metal goods. The fact cannot be 
too widely known that plastics do offer solutions to 
several problems, and their extended use for applica- 
tions which have so far been ignored would undoubtedly 
release labour and material. Bearing this in mind, 
therefore, it is of interest to consider quite briefly a few 
examples where plastics might usefully be employed. 


Opportunities in Machine Tools 


The greatest need at the moment is for machine tools, 
and a large number of these are being imported from 
the United States. A consideration of some of these 
should, therefore, prove of interest. Take, for instance, 
a modern engine lathe. At first sight this solidly built 
piece of high-precision engineering may not appear to 
offer very much opportunity for plastics, and yet there 
are several small ways in which these new materials 
could be incorporated in the design without interfering 
in any way with its efficiency. The actual casing of the 
lathe is normally made up of metal castings, which, in 
the main, must be very sturdy, strong and rigid. The 
author stresses the qualifying remark “in the main,” 
because certain parts of the casing are not normally 
subject to strain, and could be usefully made of formed 
laminated sheet or moulded from high shock-resistant 
plastics. The end door for feed gear train, for instance, 
might be made of this laminated material, and its use 
for this purpose would not only save metal, but also 
reduce the total weight of the machine. Another part 
of the lathe which is not under strain is the oil sump, 
which is also made of cast metal. A good shock-resist- 
ing phenolic resin, preferably one reinforced with flock, 


would serve the purpose admirably and be well able to 
stand up to vibration and service wear and tear. Yet 
another application is the casing for the push-button 
station for the electric motor, Plastics are really ideal 
for this purpose as, quite apart from their avowed pur- 
pose of protecting the electrical parts, they are able to 
afford a high degree of insulation and thus help to 
prevent earthing. Various levers and wheels could also 
be moulded of high-impact plastics without any reduc- 
tion in efficiency. 

Another type of machine tool now in great demand is 
the milling machine. This also offers opportunities for 
plastics. Casings for the starting boxes for drive and 
feed motors would be better moulded of phenol-formal- 
dehyde resin than made of metal stampings or pressings. 
The plastic casing would afford maximum protection to 
the switchgear and also ensure full protection from 
shock for the operator. Many other parts could be 
moulded of suitable plastic material, for instance, the 
tool shelf, hand wheels, levels, speed plates, etc.; all 
these offer distinct opportunities for plastics. Another 
possible application for plastics in machine-tool con- 
struction is for extruded tubing of synthetic resins and 
rubbers for the cutting oil discharge and return lines 
now made of heavily armoured rubber. Vinyl resins, 
neoprene, Thiokol, etc., are virtually unaffected by oil, 
alkali, water, etc., and the extruded tubing can, there- 
fore, be relied upon to stand up to service conditions. 


Possibilities for Acrylic Resins 


Acrylic resin, such as Perspex, also offers some 
promise for oil gauges normally made of glass. The 
tormer would be more robust than glass and be even 
more transparent. A suggestion was made some time 
ago by an American lighting engineer that special 
methyl methacrylate lighting devices might be con- 
structed for use on machine tools, which would possess 
the following two major advantages :— 

1. Even, non-glare and shadowless light. 

2. Cold lighting, as distinct from the usual heat-pro- 
ducing methods of illumination. This is an advantage, 
as the normal system of lighting can cause considerable 
discomfort to operators during summer weather or in 
badly ventilated workshops, especially during the 
black-out. 

The above suggestions, although apparently only 
referring to two types of machine, can be applied 
generally to many other types, such as bandsaws, 
pantographs, cup grinders, etc. The point the author 
would like to stress is that plastics are available possess- 
ing good mechanical properties, which, although not as 
good as steel, are sufficient for non-stressed or only 
moderately stressed parts. Undoubtedly, for at least 
half a dozen minor applications a plastic material is 
available which is well qualified to give satisfaction. 
The question might well be asked, what advantages 
can be gained by this policy of substitution. These can, 
perhaps, be best summarized as follow :-— 

1. Saving in metal, which may be quite appreciable. 

2. Saving in time and labour. 

3. Lower shipping and general transport weight. 

4. Self-insulation of electrical parts. 
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ADHESIVES AND CEMENTS 


In our January issue the author completed the section under phenolic 


resins. In these pages he deals with some of the urea-formaldehyde 
types employed as adhesives and cements. Succeeding issues will 


By E. E. HALLS 


deal with those made from cellulose compounds, acrylic resins, etc. 


Amino Resin Adhesives 


The amino group of synthetic resins are of the thermo- 
setting type, thus resembling the phenolic group. 
Although they are not manufactured to anything like 
the same magnitude as the phenolics, the amino resins 
have their fields of application and their own specific 
merits. Their manufacture is open to the same wide 
possibilities with respect to the choice of basic ingre- 
dients, proportions thereof, use of fillers and modifying 
agents, and variations of desirable properties with pro- 
cessing conditions, Their production, too, demands the 
same exactitude of process control in order to secure 
predetermined properties and uniformity of product. 

Basically the amino resins are condensation products 
of urea or thio-urea with formaldehyde, but, of course, 
derivatives of these fundamental ingredients can be 
used. Substitutes having similar chemical groupings 
may often be employed, or mixtures utilized and con- 
densed together to a uniform product to give optimum 
properties. Outstanding features of the amino class are 
the possibilities of paleness of colour, retention of colour 
under conditions of heat and/or light, and good ¢esist- 
ance to heat over a wide temperature range, as well as 
sound adhesiveness. 

Notes on Production 

The primary member of the group is the condensa- 
tion product of urea and formaldehyde. The resulting 
resin under the influence of heat first melts and then 
hardens to an infusible mass, which is strongly resistant 
to heat. British patents cover the condensation of urea. 
thio-urea and their derivatives with formaldehyde or its 
polymers, using alkaline condensing agents, such as 
ammonia, hexamethylenetetramine, pyridene or even 
urea itself. The transformation can be arrested at a 
colourless liquid, water soluble product, at an inter- 
mediate rubbery water insoluble compound, or at a 
solid, infusible, insoluble stage. For the purpose of 
cements and adhesives, conditions have to be so that 
the amino resin product is taken, in its production, to 
a workable stage, and so that the final transformation 
to a flexible or hard condition can be secured in situ. 
A solution of the initial product is suitable as a coating 
medium or impregnant for absorbent materials such as 
paper, card, cloth, asbestos, etc., and the treated 
materials can be shaped and set by final curing of the 
resinous content, or built up into sheets, rods, tubes, 
etc., and cemented together by heat and pressure treat- 
ment. Again, for cements, fillers can be incorporated 
at this first stage, such as wood flour for flexibility, 
asbestos fibre for fire resistance, and talc, china clay, 
piaster-of-paris, etc., for inertness. The products can 
be used in applications similar to those described for the 
phenolic resins when the requirement of paleness of 
colour is in question. The amino resins also possess the 
property of markedly better resistance to electrical 
tracking from the formation of carbon paths, especially 
under damp conditions. Thus another restricted field 
gives preference to the aminos. 


Modification of Resin Character 


By the judicious incorporation of soluble salts in the 
aqueous initial condensation product, the hardening 
process can be appreciably modified, either accelerated 
or retarded or even suppressed. Alkaline salts of weak 
organic acids, e.g., carboxylic type or other weak acidic 
bodies, retard the change, whereas the salts of strong 
acids, such as of the sulphates, chlorides and nitrates, 
hasten it. This gives the possibility of preparing 
adhesive solutions of a “ permanent” character to safe- 
guard against storage, or the admixing of “ hardeners” 
on site to render cementing processes more rapid. 

For stiffening and waterproofing coatings for hats, 
paper, photographs and the like the aqueous solutions 
may be used, the dried product given about a quarter 
oi an hour at 100 degrees C. to remove final moisture 
and excess of formaldehyde, and/or pressed with a hot 
iron or heated rollers. 

A patented method for preparing and preserving a 
thio-urea resin solution for adhesives is as follows :— 
One part of barium hydroxide is dissolved in 160 parts 
of 36 to 40 per cent. formaldehyde solution; 120 parts 
of thio-urea are stirred in. Initially a temperature fall 
is observed due to the negative heat of solution, but this 
is followed by a rise by virtue of chemical reaction. 
With a nominal initial temperature of 20 degrees C. 
for the solutions the rise may be to 40 degrees C., and 
cooling is preferred to maintain 40 degrees C. maxi- 
mum. A clear solution results when the reaction is 
complete, this taking about two hours. The solution 
keeps well, although it tends to develop slight acidity. 
This may be counteracted by the addition of 2 parts of 
ammonia, SG 0.880. Further, the solution can be held 
nearly neutral by saturating with carbon dioxide. This 
precipitates barium carbonate, which may be separated 
and forms ammonium carbonate, which acts as a buffer 
against increase in acidity. 

The solution stabilized in this manner can be used as 
a cement or adhesive. It is applicable to coating or 
impregnating of paper and fabric for the building up of 
laminated products such as sheet or tube, rod or section. 


The Setting of Fabrics 


Urea resins, on account of their colourless nature 
and retention of this characteristic under exposure con- 
ditions, are apt for setting fibres and fabrics in applica- 
tions which involve crinkling, waving and forming. 
One procedure is as under :— 

A urea resin is prepared from 50 gms. of urea and 
200 c.c. of 40 per cent. formaldehyde sojution, which 
are boiled together for three minutes and then cooled ; 
4 c.c. of 33 per cent. aqueous tartaric acid solution are 
added, and boiling continued for 10 to 15 minutes. The 
mixture is diluted with half its volume of water. In 
use this aqueous solution is impregnated into the fibre, 
e.g., viscose yarn, the latter is squeezed, leaving about 
half its weight absorbed. It is dried at 60 to 80 
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degrees C. Appropriate crinkling is produced by 
passage through fluted rollers, which may be hot or, 
alternatively, cold, followed by a few seconds’ exposure 
to 160 degrees C. in order to set the resin. 

An alternative resin liquor may be prepared from 
50 gms. of urea, 100 c.c. of formaldehyde, and 4.5 gms. 
of 0.880 ammonia. These are boiled together for three 
minutes, followed by cooling and addition of 3 c.c. of 
33 per cent. tartaric acid solution, finally diluting with 
an equal volume of water. 


Urea Resins as Glues 

The outstanding effort with the urea-type resins for 
adhesives is towards the production of glue-like 
materials to substitute the casein adhesives and fish and 
animal glues. Especially are they developed for the 
wood-working industries, particularly for building up 
plies. They are generally more moisture-proof and 
water-resisting, and proof against micro-organisms, 
mould growth and general conditions in the tropics. 
Varieties for cold working and for use in heated presses 
are obtainable, and they are suitable generally for 
absorptive products, wood, card, felts, vulcanized fibre, 
compressed boards, etc. The cements are supplied in 
two portions, a syrup and hardener, to be mixed in 
specified proportions immediately prior to use. One 
type is marketed by British Industrial Plastics, Ltd., 
under the name of Beetle Cement W, which adequately 
replaces the German Kaurit W. 


Properties of Beetle Cement W 

Beetle Cement W is strong, and joints tested to 
destruction break through the fibres of the base materia] 
and not by virtue of the “ giving” of the glue. In this 
respect they offer no shortcomings when compared with 
any of the other glues normally employed. In prac- 
tically all other directions they give advantages. They 
are entirely water resistant, so that strength tests after 
extended periods of water immersion still show the 
break at the fibre. This contrasts with the casein base 
glues and the animal products in so far as they are 
water-absorbent, they soften, lose strength or the 
jointed components fall apart. The glue is unaffected 
by the micro-organisms that so easily develop under 
conditions of darkness, dampness, and especially in the 
presence of alkalis, glues, etc.; consequently mould 
growth is not promoted during storage, transit or under 
tropical conditions. From the practical angie the amino 
glue sets rapidly and sharply, so that glueing conditions 
are precise and operating times are short. Exceedingly 
thin coats can be applied with the assurance of high 
total solid content of the glue and uniformity. Con- 
sequently the minimum of water is added to the base 
material, with the attendant advantages, especially in 
dealing with thin veneers or when securing less easily 
absorbent materials to more readily absorptive ones, 
e.g., red vulcanized fibre to wood, as on private branch 
telephone exchange equipments. During drying Beetle 
Cement W loses its water by evaporation quite readily, 
as contrasted with the skin formation associated with 
animal or fish glue liquids. For very porous woods or 
very thin veneers the amino glue can be further modi- 
fied by incorporating rye flour. This renders the glue 
even easier to apply and takes from it only a little 
of its moisture-resisting properties. 


Porous Structure of Urea Films 
Another advantage of the amino glues for woodwork 
is the fact that, by virtue of their deposition from solu- 
tion by normal evaporation of water, the resultant film 
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is not continuous, but possesses a finely porous struc- 
ture. This permits moisture and air to penetrate, and 
better promotes the normal movement of the woodwork 
under fluctuating conditions of dampness or of heat 
than would a continuous skin-like film under similar 
conditions. Again, it is claimed that cutting implements 
such as saws and shaping tools give a longer life 
between resettings and regrinds on built-up wood where 
the synthetic cement is the adhesive. 

Glueing Conditions 

Regarding practical glueing conditions, the maker's 
instructions for Beetle Cement W are briefly as under, 
from which it will be seen that a considerable degree of 
flexibility in method is possible :-— 

Hard woods should be slightly roughened, and soft 
woods or veneers left in the sanded condition. Glueing 
oi the surfaces to be mated can follow one of several 
procedures, according to which is more appropriate to 
the local conditions, viz., 

(a) Hardener to one surface and glue to the other. 

The hardener is applied by brush or rubber sponge 
evenly and thinly to one surface; 1 lb. per 100 sq. ft. 
isa guide. Drying off for 30 minutes minimum must be 
allowed, the maximum being several days. Any dust 
settling on the dried surface must be brushed off before 
assembling, using a soft brush, but no rubbing down of 
the hardener-coated surface is permissible. The glue is 
applied by stiff bristle brush or by rubber roller to the 
other surface, avoiding an excessive coat; 24 to 3 lb. 
per 100 sq. ft. is a guide. The glue is allowed about 
15 minutes to thicken. Then the two surfaces are 
brought together and subjected to pressure. A limited 
time interval is allowable before pressing, according to 
the grade of hardener used (15 and 45 minutes maxi- 
mum for “cold hardener yellow’ and “white” 
respectively). 

(b) This procedure is similar to (a) except the 
hardener to one surface and glue to the other are 
applied simultaneously; 15 minutes’ drying time 
allowed, and pressure applied with restrictions as in (a). 

(c) Hardener and glue to the same surface. 

The hardener is applied and allowed to dry. The 
glue is then applied and the parts assembled and pressed 
immediately. The practical limit on the pressing opera- 
tion is again 15 and 45 minutes respectively for the 
rapid and slow hardeners, but timing counts from when 
commencing to spread the glue. 

Regarding pressure, this is light, and the normal 
screw or hydraulic machines can be used. A normal 
shop temperature of 60 degrees F. requires pressure 
periods of 8 and 12 hours respectively for ‘ yellow” 
and “white” hardeners. These times fall to 14 and 
4 hours at 70 degrees F., or rise to 6 and 35 hours at 
50 degrees F. 

The stock of the synthetic glue should be kept in a 
cool place, and not stored beyond the supplier’s limiting 
date. Contamination of glue with hardener must rigor- 
ously be avoided. Containers to which transferred must 
be scrupulously clean, free from oil, grease, soap or 
cther glues. Iron, glass or earthenware are satisfactory 
for the glue, copper and brass being definitely banned. 
Glass or earthenware should be used for the hardener, 
with metal carefully avoided. 


Cold-setting Cement 


British Industrial Plastics, Ltd., has recently pro- 
duced a new cold-setting synthetic cement, Beetle 
Cement A, which, in addition to its adhesive properties. 
has the advantage of satisfying the need for a cold- 
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setting cement which will fill up interstices. This is 
especially attractive to the aircraft industry. It is also 
a condensation product of urea and formaldehyde, and 
contains solid fillers which have been chemically treated. 
It is an important advance in glueing technique, since 
neither heat nor pressure is needed for its action. All 
that is necessary is that the cement should make good 
contact with the two wood surfaces, the resulting joint 
remaining strong even where the cement is 20-thou- 
sandths of an inch thick. As with the other amino 
glues mentioned, this new cement is employed with a 
hardener. 
Aerolite Glues 

Another British-made urea-formaldehyde glue similar 
in composition and properties to the previously 
described type is that produced by Aero Research, Ltd. 
The introduction of an acid hardener, as already indi- 
cated, represents a great advance in the production of 
synthetic glues, and makes possible the elimination of 





Glueing Conditions Test Results 


Apparent Shear Stress (ib. per in.) 
G 








G : Pressure of Glued Surface 
ap (in.) (Ib. per in.) 

0.020 Nil 1,264, 1,275, 1,226 
0.010 Nil 1,335, 1,162, 1,560 
0.005 Nil 1,124, 1,201, 1,065 
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the sanding necessary to bring surfaces in close contact. 
The shear strength of joints even with gaps of 
20/1,000 in. exceeds the requirements of the Air 
Ministry. This has been shown in a series of illu- 
minating experiments carried out by Aero Research, 
Ltd., using the special hardener made by this concern ; 
see table in preceding column. 

In view of the urea-formaldehyde condensation 
products it is not surprising to find these two ingredients 
as addition agents to ordinary glues and to casein. 

A Swiss formula adds an aldehyde to bone glue in the 
presence of urea or thiourea, thereby improving the 
water resistance of the glue and its rapidity of setting. 
Patents cover 1.2 to 6 parts of glue to 1 part of urea, 
with 0.3 to 0.5 part of aldehyde to 1 part of urea. 

Adhesives are prepared using dried milk instead of 
casein. For example, 1 part of milk powder, 1 part 
of urea and } part of water give a mixture stable for 
dilution after standing for several days, and again this 
forms a suitable adhesive for blending with latex, 
thereby yielding a stickant suitable for use with 
* Cellophane.” 

An American formula quoted for securing casein 
plastics comprises the following :— 


Casein cat .... Lpart by weight 
Water i ... Lpart by weight 
Urea ... ea ... 0.5to1 part by weight 








Good Design Has No Recipe 
By Egmont Arens 


Egmont Arens is a well-known American designer, 
who has written the following notes in the current issue of 
*Durez Plastic News.’ They are so full of good sense 
that in reproducing them we feel they should be read by 
the whole of our industry with profit. Whatever some of 
the engineers in our industry may say and do ‘*. . . there 
is no substitute for the artistic judgment in a design job.” 


‘HE other day I was engaged in conversation with a 

person who wanted to lay down a “rule of thumb” 
for every decision that a designer might be called upon 
to make. He wanted the art of design to be laid out 
like a diagram so that anyone who could read the 
diagram might be a designer. 

I tried to tell him, I am afraid without much success, 
for his was one of those plodding, methodical minds, 
that a designer should certainly know the rules, but he 
would not be worthy of his hire if he didn’t know also 
when and where to break them. 

One of the most methodical minds I know of was 
Albrecht Durer’s, who worked out mathematically all 
the proportions for the letters of the alphabet. But 
even Durer insisted that the hand of the artist could 
produce “ juster proportions” in certain points of the 
design where no mathematical curve could quite fill the 
bill. 

There are a great many sound psychological reasons 
why the artist must always dominate any rule of 
westhetics, and to expound them would fill a book. 
Suffice it to explain that such factors as nerve fatigue 
are to be accounted for. A nice, rhythmical curve, 
repeated several times, is soothing to the eye, but 
repeated too often soon becomes monotonous (hence 


repugnant) to the eye. We call a design with too 
many pretty curves “too sweet.” It must be corrected 
with something hard, sharp, bitter, just as candies and 
cakes can be too sweet and need spices to avoid cloying 
the palate. More mistakes have been made in colour 
by following rules than in breaking them. The artist 
usually knows better than the professional colourist 
when “too much of a good thing” becomes obnoxious 
to the eye. 

I am writing all this down at great length to 
emphasize the fact that there is no substitute for the 
artistic judgment in a design job. A good designer is 
very much like a good chef, in that he can never write 
out his ability in a recipe. Given certain musts in a 
mechanical structure, he can take almost any combina- 
tion of clashing lines and planes and lead them into a 
harmonious unity, just as a master chef can taste a 
soup, and with a dash of this and a dash of that create 
an epicurean masterpiece. 

The best design is produced, I believe, by interplay 
between the engineering necessity and the artistic solu- 
tion thereof. A statue by Brancusi, who makes 
abstractions of streamlined forms in marble, is not a 
great feat of designing, because there is almost no 
organization. There is nothing to organize in the marble 
—only the outward form. But an aeroplane with thou- 
sands of hours of engineering computation behind it, 
with a multitude of ‘‘engines within engines,’’ is an 
entirely different matter. 

In my own work I like to be confronted with all the 
“bad news” that the engineering department’can muster 
in the way of “you can’t do this” and “you must do 
that.” To create pleasing forms out of such tough 
material is where designing really gets to be fun. It is 
like a game. The nice part of it is that the engineers 
are pleased, too, when the designer wins, because the 
end result is mutually pleasing to designer and engineer 
and—let us admit it—to the buying public. 
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PRODUCTION 


Practical Information dealing with Raw Materials, Moulding 

and Forming of all types of Plastics—Thermo-Hardening 

and Thermo-Plastic—Works-Organization, New Plant and 
Control Apparatus 


NOTES AND 


Cheap Moulding Processes 


“HE description we gave in our January issue of the 
British Thomson-Houston Co.’s new process of 
moulding by the use of steel shot to transfer heat and 
pressure has created considerable interest. Even The 
Times has referred to it in a recent issue of the weekly 
trade and engineering supplement, which gratifies us 
greatly. Concerned as it is with special forms of mould- 
ing, the method does not, unfortunately, help the 
mass-production moulder, who, as far as this country 
is concerned, must rely on the precision-made tool. 
This, naturally enough, is expensive and, what is more 
important to-day, often takes months for delivery. It 
seems a great pity that, so far as we know, the produc- 
tion of moulds cheaply and rapidly by the sprayed 
metal process has not yet, been examined here. In 
short, this method, which has been developed in the 
U.S.A., consists in spraying stainless steel, bronze or 
other desired metal on to a wooden, plaster or metal 
model, peeling off the sprayed metal replica and 
strengthening it for working with a suitable backing. 
Although much finishing is required, the time taken to 
make a complete mould is extremely short—from 10 to 
100 hours, depending on the complexity of the subject. 
While not applicable for high-precision work, the pro- 
cess appears very attractive for ordinary jobs, and in 
war-time would be an extremely welcome addition to 
our technique. 

Another type of moulding, far divorced from the 
above type of work, is that sought by the art or tech- 
nical school ever since the marvel of plastics burst 
upon the world. A typical demand is given in our 
“Inquiries and Answers” page in this issue. What is 
required is really a plastic that can be worked by the 
simplest of moulding methods—modelling by hand or 
in an adjusted letter press, where the moulding can be 
made in a limited number of simpie shapes, using a 
mould that coula be made from a number of steel 
blecks. Finishing operations, sawing, carving, etc., 
normally taboo in ordinary mouldings, would, of 
course, be necessary. If after-stoving were permissible 
some sort of cellulose lacquer and wood flour might be 
possible, otherwise, as already indicated, the only 
powder that seems to come in the category is the cold- 
hardening phenolic resin that was produced in 
peace-time by F. A. Hughes and Co. This was in the 
form of a “crumby” powder, which Lecame rather soft 
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and mouldable when pressed between the fingers. We 
had in our possession a 6-in. circular plaque of this 
resin, carved on its upper surface with a design of oak 
leaves. It had been formed by one of the workers at 
Rockhard Resins, Ltd. No heating and very little pres- 
sure is needed, and it “cures” on exposure to the air to 
a brick-like hardness. 

Many other methods of “moulding” without the 
conventional precision mould have been devised in the 
past. The classical one, derived from methods as old 
as the hills, is that employed in casting resins in lead 
moulds, while the reverse process, that of moulding or 
forming round iead cores, is applied in the production 
of many airscrews. Needless to say, the lead is melted 
out of the centre by simpie heating. This scheme has 
been suggested also for the production of hollow cast 
resin objects, that is, of bottle shapes. This seems 
rather a cumbrous method of making bottles, and per- 
haps we should wait until a method of blowing pure 
phenolic resins is discovered. 

Very simple moulds have long been employed in the 
blowing method of making dolls’ heads, but we note 
that one bright individual thas recently patented a 
method of moulding such hollow shapes with a narrow 
neck, by forming the cellulose acetate round a fragile 
glass core. The core is then broken and removed 
through the opening in the base. 


’ 


Synthetic Phenol 


One of the most interesting pieces of news from 
America is given in the announcement that the new 
synthetic phenol plant at the works of Durez Plastics 
and Chemicals, Inc., North Tonawanda, N.Y., which 
cost $2,000,000 to erect, is now working full out and 
producing U.S.P. phenol. The plant is working the 
new Raschig process of catalytic production from 
benzene, hydrochloric acid and air, and is stated to 
give only 10 per cent. by-products. Other synthetic 
processes produce more by-products than they do 
phenol. 

The output of the plant is not stated, although it is 
claimed to be the largest synthetic piant in the world. 
It obviously makes the concern independent of outside 
scurces and the possessor of cheap phenol. We 
sincerely hope Durez will always be able to consume 
its entire output. This must be the only resin factory 
in the world with its own phenol plant. 
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Plastics 


Extrusion of Thermo-Plastics 


With Special Application to Electrical Insulations 


ITH the introduction of phenol-formaldehyde 

condensation products as electrical insulating 
media, the first phase in the development of synthetic 
insulations was marked up. Since that period a steady 
rate of progress has been noted. Over the last three 
years the advance in synthetic materials, more especially 
in the production of polymers, has been rapid, and a 
wide range of materials possessing remarkable chemical 
and physical properties has been introduced. 

Polyvinyl chloride, polyvinyl acetate and polythene 
are notable examples. The two former, sometimes 
marketed as co-polymers, are polymerized products of 
acetylene; the last named is a polymer of ethylene. 

The first commercial development of polyvinyl 
chloride took place in Germany, then latterly in 
America; the product is marketed under the respective 
trade name of Mipolam and Koroseal. 

Calcium carbide being the starting-off point of this 
new raw material, the advance in the development was 
more rapid in Germany than elsewhere, the annual 
output in that country amounting to 600,000 tons, 
against the annual output of 140,000 tons in the United 
States of America. 

Polyvinyl chloride of the Mipolam type differs 
slightly from the American Koroseal by reason of the 
addition of acrylic esters to the German material. This 
modification permits of a freer flow and, in some cases, 
an improved finish. The absence, however, of acrylic 
esters increases the heat resistivity and lowers the 
moisture absorption properties, and for electrical pur- 
poses the American Koroseal is to be preferred. 

Polythene, which is British made, possesses very 
much the same chemical properties as _ polyvinyl 
chloride; the former has the advantage of being almost 
completely moisture repellent, and on that account is 
more suitable for high tension insulation than polyviny] 
chloride. It has, however, the disadvantage of not 
being completely flame resisting and has a very sharp 
melting point. An interesting point, economically 
speaking, is the presumed decision in Great Britain 
to make a polymer from ethylene which is readily 
available here and not from acetylene which is not 
available. 

The following are the electrical and chemical pro- 
perties of the respective materials :— 


Physical and Mechanical Properties 








Mipo'am Polythene 
Specific gravity 1.3 0.92 -0.94 
Tensile strength .. 3,560 Ib. sq in. 1,350—1,900 Ib. sq. in. 


for injection moulded 
polythene. ‘Cold 
drawn"’ polythene gives 
considerably higher re- 


sults. 
Elongation .. re ie 280%, 250 - 400%, 
Effect of cold ee .. | Not usually brittle above | Not usually brittle above 
— 50°C, — 40°C, 
Water absorption (by wt.) 
| week's immersion .. 


0.05—0.15% 0.025% 
4 weeks’ immersion .. 2.5% a 
7 weeks’ immersion .. y, — 
Softening point 98°C.—1090C, (R. and 
B.) (There is a rather 
sharp ‘‘ melting"’ point 
at I00— 115°C. ac- 
cording to grade). 


65°C, (Vicat) 











By Horatio W. Hutton 


Electrical Properties 





Mipolam Polythene 





Volume resistance 
75%, humidity at 20°C. — 10‘? ohms/cm.* 
After 4 hours at 70°C. 3 x 10** ohms/cm.* -~ 

Surface resistance 
75% humidity at 20°C. — 
After 4 hours at 70°C. 3 10” 


10** ohms/cm.? 

















Breakdown voltage 500 volts, mil. 1,000 volts/mil. 
Power factor 
800 cycles = as 0.05 — 
10* cycles a ‘a 0.0155 _— 
All frequencies between 
50 and 5 x 10% cycles 
sec. P “5 “s - 0.0005 
Dielectric constant 
Between 50and § x 107 
cycles .. te ée — 2.30 
Chemical Properties 
Mipolam Polythene 
Resistance to petroleum 
oils ee aa .. | No effect» below 60°C. | Insoluble cold. Soluble 
over 70°C 


Effect of acids 


Effect of alkali 


Effect of organic solvents 


Attacked by strong acids, 
not by weak acids. 


Attacked by both weak 
and strong alkalis. 

Attacked by benzol. Sol- 
uble in syclohexane, 


Unaffected by strong 
nitricand hydrochloric 
at 10G°C, 

Unaffected by 50”, 
caustic soda. 

Insoluble in cold. Sol- 
uble in benzol, chlor- 


chlorinated solvents, inated solvents at 
etc. 70°C. 











Straight polyvinyl chloride is a hard, horny, granular 
material and it is prepared for extrusion purposes by 
introducing certain plasticizers, the principal one 
employed being tricresyl-phosphate. The flexibility of 
the final product depends upon the amount of plasticizer 
added ; the range of flexibility can be controlled from a 
soft rubbery consistency to a stiff rigid rod. 


Medification and Mixing of Thermo-plastic 


In order to improve the mechanical strength a small 
proportion of bodying material is added in the form of 
talc, or some: other suitable filler. This usually ranges 
between 0.5 to 2.5 per cent. and where colours are 
desired suitable dyes are added. 

The mix is then placed on hot variable-speed mixing 
rolls and under the influence of heat the mass flows to a 
doughy consistency and the rolling is continued until a 
thorough mixing of the plasticized material is obtained. 
The material is thereafter stripped from the hot rolls 
and cut into suitable lengths, whereupon it is ready 
for the extrusion process. 


Uses and Limitations 


These extrusions can be applied as an insulating 
sheath for all types of covered wires, flexes, multi-core 
cables, low loss cables, and sleevings, with a wall thick- 
ness from 0.5 mm. upwards. It must be noted, how- 
ever, that thermo-plastic insulations of the type referred 
to here have their limitations and their restriction is 
governed by their heat resistivity. They can, however, 
be safely employed up to 80 degrees C. Above that 
temperature they begin to soften and are liable to 
deform, in addition to which their mechanical strength 
is weakened. Frequently in soldering operations the 
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insulation suffers damage by the delayed action of the 
soldering iron, the insulation falling away from the con- 
ductor on exposure to excessive heat—if care, however, 
be exercised in this operation, the insulation need not 
suffer unduly. There is a further danger in exposing 
plastic insulations to elevated temperature for long 
periods and this applies specifically to plasticized 
polyvinyl chloride; at elevated temperatures the 
plasticizer volatilizes and the insulation hardens; with 
the diminution in bulk resulting from this loss, that part 
of the insulation in a state of stress, such as at bends 
or angles, shows a tendency to rupture. Cold also has 
an influence and tends to harden the insulation and in 
some cases a few degrees of frost is sufficient to reduce 
flexible coverings and sleevings to a point of rigidity. 
This change, however, is not permanent, the material 
returns to its normal flexibility at normal temperatures. 
Plastic insulations do not withstand prolonged rough 
usage, but it is to their advantage that they do not 
deteriorate with age. 


“Marine” and “ Oil” Cables 


Plastic-covered wires, flexes and cables, together 
with sleevings, are finding a wide use in all types of 
electrical instruments, including radio and telephone 
equipment and as high frequency low-capacity cables. 
Polythene is a very satisfactory covering for marine 
conductors. It is not affected by saline atmospheres 
and under certain conditions lead covering is displaced. 
Polythene is not completely resistant to attack in the 





Fig. 1.—Arrangement for 5-way sleeving headstock. 


presence of hydrocarbon oils; polyvinyl chloride is, 
however, resistant to many oils so that rubber-covered 
wires can be rendered immune from such attack by 
covering the rubber layer with a thin extruded coating 
of polyvinyl chloride. 





Fig. 2.—Band heat- 
ing elements for 
headstock. 
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Extrusion Machinery and Equipment 
The machine employed for extruding thermo-plastics 
is of the forcing worm type. The worm is provided 
with a hollow case to permit of cooling. The head 
stock carrying the die is fitted with heating elements of 
the piston type, and they are invariably coupled up in 





MATERIAL FLOWS 
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Fig. 3.—Type of suitable die. The boss should be tapered to 
the mouth. 


such a way so that if one series fails, the reserve relay 
can be switched in until such time as the headstock can 
be withdrawn and the faulty elements replaced. Adja- 
cent to the die is fitted a series of band heating elements, 
which are arranged externally and are controlled by 
theostats by the operator. Thermometers are inserted 
in the casing for the purpose of check control. In the 
muzzle of the die a by-pass is arranged in order to 
recuce internal fluid pressure. 

The machines are fitted with a three-speed gearbox, 
and the working speed of the worm driving the material 
towards the extruding nozzle is in direct proportion to 
the rate and speed of the extrusion discharge. 


Disadvantages of Cold Feeding 

In some cases the raw material is supplied as a solid 
coil of suitable gauge, which is wound upon a drum. 
In this way the raw material is automatically fed into 
the hopper, and is drawn off the drum into the extrud- 
ing chamber by the drag of the worm. The best 
practice, however, is to pass the material through hot 
rolls from strip, rather than to feed the strip material 
on to the worm in the cold. Preheating by rolling 
saves labour and ensures a constant pressure at the 
extruding point, and at the same time assists in main- 
taining uniform sizes and diameters. Many of the faults 
of the final extrusion are to be traced to the cold process 
of feeding. 

These faults reveal themselves in the appearance of 
small lumps on the surface, and the finish lacks sheen. 
The test of a good extrusion is revealed in the finish, 
and if care is exercised the surtace should leave the die 
smooth, and when cool should set with a sheen. 


Type of Die 
In the manufacture of successful sleeving much 
depends upon the type of die used. It is important to 
design the die in such a way as to promote surge at its 
entrance, and it is an advantage to have the boss 
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Fig. 4.—Diagrammatic’ scheme for cooling. 
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tapered covewise to the mouth of the die. This facili- 
tates speed, prevents back pressure and assists in 
maintaining accurate wall thickness. When these extru- 
sions pass out of the die as sleevings, air pressure is 
applied by fitting a tapered nozzle into the base of the 
sleeving. This air pressure requires to be carefully 
adjusted if variations in the bore are to be avoided. 
Carefully applied, sleevings can be extruded in endless 
lengths without collapsing or developing flats. 


The Cocling of Sleevings 

It is important to cool the sleeving immediately it 
leaves the mouth of the die. In some cases the sleevings 
are passed over channel wheels made of phenolic resin 
into a cooling bath of water. An alternative method is 
to fix adjacent to the mouth of the die a nozzle deliver- 
ing a supply of air impinging on the hot sleeving in its 
passage from the die, or the sleeving may be passed 
through a glass cylinder, with air discharging into the 
aperture of the cylinder. Alternatively water may be 
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Fig. 5—Method of air- 
cooling and applied SS, 
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sprayed. Air, however, works very satisfactorily, 
especially for the extrusion of polyvinyl chloride. 

In the process of extruding polythene, however, water 
cooling gives best results as the melting point is much 
sharper. 

As the sleeving leaves the die it is passed on to metal 
cones (Fig. 5). In large-diameter sleevings it is 
advisable to have such cones water cooled in order to 
prevent flat developing on the surface of the sleevings. 

In the extrusion of large-diameter sleevings it is 
important to observe that the banjo within the die is 
designed with only the required amount of rib to pro- 
mote surge without causing delayed fusion of the flowing 
material. In delayed cases the marks of the banjo are 
readily visible on the surface of the final sleeving. This 
is accentuated if the inner wall of the die is at right 
angles to the discharge and not of a taper design to the 
mouth. In the extrusion of light cables and flexes the 
chief point to observe is to maintain concentricity of 
the conductor within the surrounding insulating wall. 
This is best achieved by arranging within the design 
of the die a tapered seat to accommodate a compli- 
mentary taper seat upon the cone, through which the 
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Fig. 6--Diagram of wire-covering die with tapered seat 
to ensure concentricity of conductor. 


wire or flex passes to the mouth of the die. By this 
method the wire in tension remains concentric to the 
extruded wall of insulating material (Fig. 6). 


Pulling Machines and Winding 


In the process of covering wires and flexes, and for 
that matter cables, it is advisable to employ pulling 
machines fitted with variable-speed motors, the feed of 
the wire and the discharge of the coated wires being 
synchronized with the pulling machine (Fig. 7). The 
type generally favoured is fitted with two large wooden 





Fig. 7.—Scheme for pulling machine with felt-covered 
drums. 


drums of plywood surfaced with felt to prevent damage 
to the insulation. Where high-speed pulling is desired 
it is preferable to pass the coated wires through a water 
trough. 

Choice of Special Machinery 

It is advisable to install machines specially built for 
thermo-plastic materials of the polyvinyl chloride and 
polythene type. Standard rubber extruding machines, 
for obviously we are dealing with similar technique, 
however, can be adapted with certain modifications. 
The chief modification consists in fitting a steel sleeve 
or trunk to receive the worm, and the worm must be 
bored to facilitate water cooling. 

A headstock must be designed to receive electrical 
heating elements of the piston type, and may be a 
fixture, in which case the dies are all designed with 
standard diameter inserts and threads to screw into the 
headstock. In large machines it is good practice to 
attach a bolster to the headstock to receive as many 
as five or more die attachments, all five dies extruding 
simultaneously the same or dissimilar sizes of covered 
wires or sleevings as the case nay warrant. 

Under proper supervision 5,000 to 10,000 yds. per 
hour is a practical output for one machine of Jight- 
weight wires and flexes with semi-skilled labour. 
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Inguiries and Answers 


(In Which is Included General Correspondence) 


IMPORTANT NOTICE: If inquirers wish to receive 
replies by post, a stamped and addressed envelope must 
be included in their letter. It is understood that the 
submission of a problem to the Editor permits its 


publication in this journal. 


Polarizing Materials 


I would be grateful if you could let me have the 
names of the manufacturers of the two following 
plastics : — 

1. Plastic material when made in sheet form has the 
property of causing light to be polarized in one plane. 
The only reference I have in this connection was in an 
early edition of Picture Post. 

2. Fairly new plastic, when extended in rod form, 
will convey a light source along the axis, keeping within 
the walls of the material, as shown in quartz. 

I am anxious to secure samples of both these 
materials, and shall be obliged for any information 
you can give. L. A. WaARRISS. 

Richmond. 


| Epiror’s Note.—(1) No known plastic has the property 
of polarizing light. What we believe you mean is 
Polaroid, a complex quinine-iodide which is in the beam 
of microscopic crystals. It so happens that in the polariz- 
ing strips that are sold these crystals are held in place 
between strips of plastic, usually cellulose acetate, but; 
of course, glass also, can be employed. The concern that 
deals with this is the Polaroid Corporation, of Boston, 
U.S.A., but we believe that Polarising Materials, Ltd., 
of London, are their agents. 

(2) If we understand you aright this second question 
has nothing to do with the first and we believe you allude 
to acrylic methylmethacrylate resin in rod form. This has 
the property of conveying light applied at one end to the 
other even though the rod is curved. Some use of this 
material is being made in surgery for the examination of 
the back of the throat and similar purposes. On page 173 
of our June, 1939, issue we described this material under 
the title ‘‘‘ Piped’ Light through Transparent Plastics.’’ 

In this country methylmethacrylate resin in rod form 
is manufactured and sold by I.C.I. (Plastics), Ltd. ] 


A.R.P. Services 

We wish to purchase a quantity of strip Bakelite or 
other plastic embodied luminous pigment, the strips 
to be approximately 1 in. wide or less and of any 
standard length which would enable us to cut into 3-in. 
or 4-in. lengths to form letters. Alternatively, we would 
prefer to purchase block letters approximately 1} ins. 
by 2 ins. high cut out of this plastic material, and 
would explain that our object is to screw these letters 
on to walls and at other points where special appliances 
are stored, or where men might get trapped in the dark 
during an air raid and be unable to find the escape 
device. St. ANNE’s BoarpD Mitt Co., Ltp. 


Bristol. 
| Epitor’s Note.—We think the material you require is 


cellulose acetate strip impregnated with luminous pig- 
ment from which you could cut out your own letters. It 





would be best for you to write to either BX Plastics, Ltd., 
May and Baker, Ltd., or British Celanese, Ltd. 

Luminous letters could, of course, be moulded from 
urea resins (not phenolic), but we fear that most existing 
moulds are for letters of the size needed for motorcar 
registration letters. | 


Window Substitute 

May we request you the favour of giving us the 
names of a few firms or persons who would be able, 
for a moderate charge, to produce exclusively 
for us a substitute for window glass, as per sample 
enclosed herewith, for which we would provide them 
with the raw material? Mono ines, Ltp. 

Wood Green. 


|Eprror’s Note.—The sample consists of a wide-mesh 
fabric which has been dipped in cellulose acetate solution 
and then dried. We should be glad to inform the inquirers 
of manufacturers wishing to co-operate. | 


Plastics for Model-making 


I am disposed to add an inquiry to that of Mr. 
R. W. Hamilton Jones in your January issue. I, too, 
am in search of a plastic which can be easily carved, 
turned, drilled, etc., and which is at the same time 
capable of a smooth but not necessarily a polished 
finish. It must not be hard and brittle, as some of the 
commercial moulded plastics are. It need not possess 
any great strength, but should be able to stand up to 
reasonably rough handling without breakage. As a 
pure novice in the matter of plastics, it seems to me that 
my requirements would be met by a wood flour in the 
correct vehicle (phenolic resin, cellulose acetate, or 
whatever it may be), compressed and baked, but at a 
lower temperature than the ordinary plastic. 

In short, a grainless, reconstructed wood. 

Alternatively—and this would be very much more 
economical in use—a wood flour, mixed as required 
with the right medium into the consistency of a stiff 
putty, roughly moulded into the shapes required, left 
to harden and afterwards tool finished, would be ideal 
provided the hardening process did not take too long. 
It is possible there is such a substance on the market, 
c.f., the moulded ornamentation on cheap woodwork 
and furniture. 

I feel that such a substance as I suggest would be an 
ideal modelling material for subsequent tooling, and 
should have many uses in an enterprising art school. 


Royal Air Force Station. SQUADRON LEADER. 


[Epitor’s Note.—To Mr. Hamilton Jones’s letter we 
replied that casein, cellulose acetate, ‘‘acrylic’’ resin or 
cast phenolics in rod and sheet form might suit the pur- 
pose, although, of course, the worker is limited to 
prepared shapes. We did not mention another material 
which seems of the type to which ‘ Squadron Leader ”’ 
refers, namely, that phenolic resin sold by F. A. Hughes 
and Co., Ltd., before the war, which can be modelled 
by hand and then allowed to harden in air without 
pressure or increased temperature. It was, we believe, 
already mixed with filler and in the form of a soft 

powder, which became putty-like on pressing between 





sh 
yn 


re 
ed 


iff 


al 
ig. 
et, 
tk 


an 
nd 


we 
or 
ur- 
to 
‘ial 


hes 
led 
out 
ve, 
oft 
en 








FEBRUARY, 1941 


the fingers. As the powder contained the hardening 
catalyst, the material had to be used within a definite 
period and, presumably, could not be used after that 
period owing to self-curing. We did not include this in 
our previous reply, as we presume that F. A. Hughes 
and Co., Ltd., are not making it in war-time. But, of 
course, it is far more than a mere reconstructed wood. | 


Injection Machine Control 


We should be very much obliged if you could tell us 
where we could buy mercury relay tubes for controlling 
the heat of the external heater on the cylinder of an 
Eckert and Ziegler EHM-type injection moulding 
machine. Also where we could obtain the small tubular 
internal heaters for cylinders of the above, as used on 
their compressed air operated injection moulding 
machines. G., Ltp. 
[Epiror’s Note.—Under the present conditions, we can 

only suggest applying to one of the large electrical con- 

cerns who normally make heat contro] units, such as 

General Electric Co., Ltd., English Electric Co. or 

British Thomson-Houston Co., Ltd. ] 


Resin Films 


I am a research worker at this college, and 
wish to examine a number of substances possessing the 
properties of extreme brittleness and easy solubility in 
any oi the more common volatile organic solvents to 
yield fairly mobile solutions. 

The solutions are to be applied as varnishes to steel 
specimens, so that after evaporation of the solvent the 
metal surface is coated with a thin, coherent, brittle 
film. The specimens are then to be stressed in a test- 
ing machine, and the film should crack at various 
points, thus acting as an indicator of the strains 
developed. 

At present a solution of ordinary resin in acetone is 
being used, but it may be possible that some of the 
synthetic resins, in their unplasticized condition, may 
prove superior materials for this work. 

I should be greatly obliged, therefore, if you could 
kindly inform me of any suitable materials (easily 
obtainable) and the source from which these may be 
cbtained. M.C. 

City and Guilds College. 

[Epitor’s Note.—Probably the following resins would be 
quite suitable for the test:—Phenolic resins in alcohol 
solution (Bakeute, Ltd., Birkbys, Ltd., I.C.I., Ltd., 
etc.), polystyrene in benzol, etc. (British Resin 
Products, Ltd.), methyl methacrylate in benzol, etc. 
(1.C.I. Plastics, Ltd.). Shellac in alcohol also gives a 
brittle film. | 


Iscflex 


We note in your January issue of Plastics an article 
on “Isoflex.” Although the article does more than 
justice to Isoflex Insulation Material, unfortunately it 
deals with expanded rubber and ebonite in a rather 
deprecating way by quoting entirely erroneous figures. 

Expanded rubber cannot possibly be manufactured 
with a density of 4 lb. per cubic ft., and the density at 
which the thermal insulation is 0.28 British thermal 
units is approximately 12 lb. per cubic ft. Furthermore, 
expanded ebonite has a thermal conductivity of 0.19 
British thermal units and a density of 4 lb. per cubic ft. 
when it is intended for use as an insulation material. 

We trust you will appreciate our feelings in connec- 
tion with this matter, as it seems as though the insulation 
figures for our products are being adjusted in order to 





boost the performance of Isoflex. We should, there- 
fore, be glad if you would kindly publish the correct 
figures, giving these the same publicity as have been 
given the erroneous ones. 

Croydon. EXPANDED RUBBER Co., LTD. 

With reference to the article on ‘‘ Isoflex ’’ and other 
insulating materials, which appeared in Plastics, we 
have been advised by the Expanded Rubber Co., Ltd., 
of errors in the weight per cubic foot of conductivity for 
expanded ebonite and expanded rubber. 

The correct figures for these materials are: Expanded 
ebonite, 4 lb. per cubic ft., 0.19 B.T.U.; Expanded 
rubber, 12 Ib. per cubic ft., 0.28 B.T.U. 

We shall be very glad if you will give publicity in 
your next issue to these corrections. 

London, E. BX Prastics, Ltp. 








Personal Notes, etc. 


It is with deep regret that we record the death at More- 
cambe, Lancashire, on Sunday, January 12, of Dr. F. W. 
Skirrow, Technical Director of Shawinigan, Ltd., London. 

Dr. Skirrow was well known to the members of the 
Institution of the Plastics Industry, and to those of the 
Plastics Group of the Society of Chemical Industry. For 
many years he held a prominent position on the staff of 
Shawinigan Chemicals, Ltd. He was, as is well known, 
responsible for most of the research on vinyl acetate and 
the plastics now known as Gelvas, Butvars, etc. 

Mr. A. J. Gibson informs us that the Lac Research 
Laboratory has removed its offices from India House, 
Aldwych, London, W.C.2. The full address of the new 
premises can be obtained from him on writing to India 
House. 


The Minister of Supply has appointed Mr. L. P. B. 
Merriam controller of plastics. Mr. T. F. A. Board now 
becomes controller of molasses and industrial alcohol, while 
Mr. F. W. Bain is to be chairman of the Chemical Control 
Board. 


F. E. Wilson and Co., Ltd., has been registered as a 
private company, with a capital of £2,000. The objects are 
to carry on the business of makers of celluloid, ivorine and 
Erinoid goods, fancy goods dealers, etc. The subscribers 
are Frank E. Wilson and Herbert W. Symonds. The regist 
tered office is at Newhall Street, Sutton Coldfield. 








Money in Exports 


Most opportune at the present moment is the publication 
of ‘‘ Money in Exports,’’ by Useful Publications, Mansion 
House Chambers, London (price 10s. 6d.). It has been 
written by Mr. Walter Buchler, who has contributed on 
this subject for very many years to most technical and 
trade journals in the country. 

This little volume is no mere compilation of dry statistics 
which alone are of very little use. Mr. Buchler takes each 
country—he takes in the whole world excepting Germany, 
France, Norway, Rumania and a few other countries we 
cannot yet deal with—and discusses not only the character 
of the people, their languages, buying likes and dislikes, 
standards of commercial morality, methods to be adopted 
by salesmen, but also best methods of packing, methods of 
advertising and other publicity. Moreover, the author 
makes the whole matter good and even enjoyable reading. 
He may not call himself so, but Mr. Buchler is a first-class 
economic-geographer. 

There is not only money in exports, but money to be 
made by reading this book. 


| 
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NEW MATERIALS—NEW PLANT— 
NEW METHODS 


Marking Devices for Plastics 

The Identification Plate and 
Machine Co., 1560, Broadway, New 
York, has issued a comprehensive 
pamphlet on its machines, which 
have special interest to workers in 
plastics, especially of the thermo- 
plastic type. One model specializes in 
fountain-pen stamping of names, etc. 
It is simple and rapid and the impress- 
ing can be done in gold, silver or other 
colours to harmonize with the colour 
of the plastic employed in making the 
pen or pencil. There is also a hot- 
stamping machine for marking 
individual names, initials, trade 
marks, numbers in any colour on all 
types of plastic surfaces, such as knife 
handles, combs, ashtrays, toothbrush 
handles, etc. The letters or numerals 
are heated by an electrical element. 


Portable Standard of Brightness 

A simple form of gauge for checking 
low values of illumination is described 
in the specification BS/ARP 30, and 
this specification has now been fol- 
lowed by one describing a simple 
portable standard of brightness 
BS/ARP 52. This standard is in- 
tended to provide a rough check on 
the brightness of surfaces, and the 
nominal brightnesses specified cor- 
respond to the brightness values used 
for various A.R.P. purposes. The 
general requirements to be satisfied by 
such a standard are first laid down, 
and these are followed by a descrip- 
tion and diagram of a 
instrument complying with 
requirements. 

In the case of coloured surfaces at 
low values of brightness, such as those 
met with in A.R.P. work, the bright- 
ness which is of importance is the 
“apparent brightness’’ of the surface 
and not the brightness measured on 
the photopic scale. One of the most 
interesting and important features of 
the specification is the Appendix 
explaining what is meant by 
‘apparent brightness ’’’ and how it 
should be measured. 

Copies of this specification may be 
obtained from the British Standards 
Institution, 28, Victoria Street, S.W.1, 
price 6d., post free 8d. 


typical 
these 


Oil-immersed A.C. Starter 


Featuring ease of installation and 
better protection against corrosion, 
General Electric has developed a new 
oil-immersed combination A.C. starter 
for use in corrosive or hazardous gas 
locations. The device is available in 
two forms—with or without a circuit 


breaker—depending upon the applica- 
tion. To facilitate installation, a one- 
piece cast-iron head, used in both 
forms, permits conduit entrance from 
five directions. As protection against 
external corrosion, stainless steel and 
Monel metal are used for all exposed 
parts; a copper-bearing steel tank and 
the cast-iron head provide additional 
protection. Reversible tips prolong 
contact life, and protection against 
harmful overloads is supplied by an 
isothermic induction-temperature relay 
immersed in the oil. 

Where requirements’ call for 
explosion-proof control, the device is 
furnished with an extra-deep tank, so 
that all operating parts are at least 
6 ins. beneath the surface of the oil. 
In this type of enclosure, a heavy glass 
bull’s-eye is located in the front of the 
tank, so that the oil level can be easily 
ascertained. 

Where other provisions have been 
made for short-circuit protection and 
disconnecting, a circuit breaker is not 
included with the control. Where 
such protection is needed, however, 
the breaker supplied is a new type, 
rated at 10,000 amperes interrupting 
capacity and specifically designed for 
operation under oil. For extra safety, 
the handle of the circuit breaker is 
interlocked with the tank. 


The Vacustat 

For a long time there has been a 
wide need for an inexpensive vacuum 
gauge which covers a useful range of 
low pressures and, at the same time, is 
very simple to operate. 

Hitherto the only type of this gauge 
came from abroad and had several 
disadvantages. W. Edwards and Co., 
London, S.E.5, has been slowly per- 
fecting an instrument which would 
obviate known disadvantages and, at 
the same time, be a great improve- 
ment in design and mechanical per- 
fection on the foreign models. The 
experiments have been highly success- 
ful and the concern is about to 
commence production of the new 
model designated the ‘‘ Vacustat,”’ 
which covers a vacuum range of 
10-0.01 mm. Hg. 

The Vacustat is a modification of 
the well-known McLeod gauge, and 
while similar in principle it differs 
considerably from the usual forms of 
this gauge, both in construction and 
method of use. Whereas the normal 
type of McLeod gauge must have an 
overall height well in excess of the 
barometric column, the Vacustat 
measures only 9 ins. high (23 cm.), 


and this fact, together with the small 
quantity of mercury needed (approxi- 
mately 8 c.c.), makes the gauge readily 
portable. The need for raising the 
mercury level to compress the gas, as 
in the normal McLeod, is obviated by 
making the Vacustat of such a form 
that rotation about its centre causes 
the compression and is the only opera- 
tion necessary to take a reading. The 
glass part of the gauge is mounted on 
a metal stand with direct reading scale 
and is provided with a stainless-steel 
outlet. Connection to the vacuum 
system is made by rubber tubing, 
which also provides the necessary 
flexibility for rotation through 90 
degrees. The gauge is left in the hori- 
zontal position during exhaust and 
simply turned to the vertical position 
when a reading is desired. 


Extruders for Plastics 

The well-known plastics engineering 
concern, Francis Shaw and Co., Ltd., 
Manchester, 11, has developed a new 
range of extruding machines which 
are being successfully used for the 
covering of wire and cable with the 
latest types of thermo-plastic. In 
general principle, they are similar to 
the rubber and casein’ extruding 
machines which Francis Shaw and Co. 
has been noted for during the past 
60 years, but they embody new ideas 
based on new experiences and are 


designed specifically for the extrusion 


of plastics. The machine shown in 
the photograph is of the latest design. 
The cylinder and die box are elec- 
trically heated, controlled and indi- 
cated by a multi-point system which 
ensures accuracy and correct tempera- 
ture gradient. The wind-up gear and 
the machine itself are driven by 
variable-speed motors giving a wide 
and flexible speed range. 








